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Abstract Awareness and perception of risk are among the most crucial steps in the
process of taking precautions at individual level for various hazards. In this study, we
investigated the factors affecting better knowledge and greater risk perception about
earthquakes among residents of Istanbul. A field survey was carried out, and a total of
1,123 people were interviewed in two districts of Istanbul with different seismic risk levels
and from three (low, moderate and high) socio-economic levels (SEL). The findings
showed that although the level of knowledge regarding earthquakes and preparedness for
them was promising, it could be improved. The results indicated that future preparedness
programmes should target people with lower educational and socio-economic levels. The
media were the leading source of information among the respondents. Location of the
home was a strong influence on individuals having above average earthquake knowledge
and even more on high risk perception. Socio-economic parameters (educational level,
economic status, SEL of the sub-district and tenure of the home), gender and attitude score
were other factors influencing greater risk perception with regard to earthquakes.
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1 Introduction
Of all the natural hazards, the greatest threat to Turkey is earthquakes. Between 1980 and
2009, 20,495 people were killed and 5,925,161 were affected by earthquakes (EM-DAT
2009). It is, therefore, vital that not only governmental and local authorities but also
individuals should take action to mitigate damage and to prepare themselves. Individuals
can reduce the impact of an earthquake and protect themselves, their families and homes
S. Tekeli-Yes¸il (&)  C. Braun-Fahrlaender  M. Tanner
Department of Epidemiology and Public Health, Swiss Tropical and Public Health Institute,
Socin Str. 57, P.O. Box 4002, Basel, Switzerland
e-mail: sidikatekeli@hotmail.com; sidika.tekeli-yesil@unibas.ch
N. Dedeog˘lu
Medical Faculty Department of Public Health, Akdeniz University, Antalya, Turkey
123
Nat Hazards (2011) 59:427–446
DOI 10.1007/s11069-011-9764-1
by taking measures such as fixing high furniture securely or obtaining earthquake insur-
ance. Despite the effectiveness of such measures, people in both developing (Dedeog˘lu
2006; Kalac¸a et al. 2007) and developed countries (Lehman and Taylor 1987; Lindell and
Prater 2000) often fail to adopt them. The findings of our two previous studies, a quan-
titative study (Tekeli-Yes¸il et al. 2010a) and a qualitative one (Tekeli-Yes¸il et al. 2010b),
in Istanbul indicated that risk awareness is one of the most crucial factors in the process of
taking such action. The findings of the qualitative study showed that the amount of
knowledge of the risk and its consequences were considerable, and participants presented a
realistic appraisal of the risk. In general, however, participants were less well informed
about how to cope with an earthquake at individual level. On the other hand, the quanti-
tative study indicated earthquake knowledge variables among the important factors pre-
dicting the likelihood of preparing for an earthquake. Even though risk perception is an
indirect factor in the process of taking action, many studies point to its importance (Solberg
et al. 2010). This paper, therefore, examines the factors associated with enhanced per-
ception of and awareness about the risk in Istanbul, where an earthquake with a magnitude
greater than 7 on the Richter scale is expected at any time within 30 years with a 62%
(±15%) probability (Parsons et al. 2000).
1.1 Background
In previous studies, knowledge of a hazard and determinants of such knowledge were not
studied as much as risk perception and its determinants. Hurnen and McClure (1997) found
a significant correlation between earthquake knowledge scores and preparation scores,
which showed that those with more knowledge about earthquakes were more likely to have
prepared for one. In Lindell and Whitney’s (2000) study, respondents’ ratings of their own
knowledge about the hazard were significantly correlated with intentions to adopt miti-
gation and preparedness measures, and self-reported behaviour. Knowledge about earth-
quakes was also found to be significantly associated with a completed prevention score in
Fis¸ek et al.’s study (2003). Nevertheless, these studies did not investigate the factors
affecting knowledge about earthquakes. Burningham et al.’s (2008) study about flood
awareness found that area of residence, experience of flooding, length of residence, tenure
and social class were factors predicting the likelihood of awareness about floods.
Slovic et al. (2000) noted that perceived risk, which referred to various kinds of attitude
and judgment about a risk, is quantifiable and predictable. They argued that perceived risk
could be predicted from knowledge of an item’s considered dread and severity and closely
related to a potential threat to future generations, potential for global catastrophe, personal
threat and inequity.
Public perceptions are usually the product of intuitive biases and economic interests and
reflect cultural values Kasperson et al. (2000), while experts’ expressions of risk are based
on objective, analytic and rational risk assessments. In addition to the real risk, it is
important how the public judge it, because people respond to the hazards they perceive and
many factors underline those perceptions Slovic et al. (2000).
Even though some authors have found associations between risk perception and the
taking of preventive measures (Kalac¸a et al. 2007), others have discussed that there is only
an indirect link between risk perception and the taking of preventive measures (Lindell and
Whitney 2000; Mileti and Fitzpatrick 1992). Factors associated with the perception of
various risks include area of residence or actual hazard risk level (Davis et al. 2005; Fis¸ek
et al. 2003; Lindell and Prater 2000), personal experience of a hazard (Davis et al. 2005;
Lin et al. 2008; Lindell and Prater 2000; Weinstein 1989) or post-traumatic stress
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symptoms (Davis et al. 2005; Fis¸ek et al. 2003; Lindell and Prater 2000), characteristics of
a hazard or its impact (Ho et al. 2008; Lindell 1994; Paton et al. 2001) and gender (Armas¸
2008). Mileti and Fitzpatrick (1992) stated that risk communication factors such as salience
and the style and frequency of messages are also important factors in the perception of risk.
In the case of Istanbul, the level of knowledge about the predicted earthquake among the
inhabitants of Istanbul is quite high. The study of Fis¸ek et al. (2003) showed respondents
giving a realistic appraisal of the risk they face in terms of the security of their zones. In the
same study, 75 per cent of the respondents gave relevant answers to the question ‘What is
an earthquake?’, and 62 per cent saw the construction of their homes as the real source of
danger. However, when it came to preparing for an earthquake or mitigating the conse-
quent damage, people showed less, and in some cases only superficial knowledge of what
to do to. Their knowledge was usually derived from statements made by scientists in the
media (Tekeli-Yes¸il et al. 2010b). Additionally, people can access the information about
risk zones of the city on the web pages of various institutions and the municipality. This
information has had also wide coverage in the media. Many inhabitants of Istanbul had
already experienced earthquakes before (Bay Aytekin 2006; IBB 2002) and had a high
perception of the risk of a predicted earthquake. According to studies conducted in dif-
ferent districts of Istanbul, over 50 per cent of the respondents perceived a high risk of a
predicted earthquake: 68.8 per cent (Kalac¸a et al. 2007); 52.5 per cent (Is¸eri Say et al.
2005); 58.3 per cent (IBB 2002); and 58.1 per cent (T.C. Bas¸bakanlık PUB 2005).
However, risk perception declines when the question is referred from the city to the
individual level (Is¸eri Say et al. 2005).
1.2 Rationale of this study
As mentioned earlier, even though the association between knowledge and action has been
studied in some way, there is limited information about the factors affecting knowledge of
the risk and how to cope with it. A previous study (Tekeli-Yes¸il et al. 2010a) showed that
the latter especially is important in the process of taking action. Therefore, in this paper, we
aimed to identify the factors predicting knowledge about an earthquake and about how to
cope with its consequences. Considering the links between knowledge, education and SEL,
and the dominant role of actual risk level (area of residence) in the process of taking action,
we hypothesised that there would be differences in the level of knowledge about earth-
quakes and how to cope with the consequences between respondents living in lower- and
higher-risk areas and among SEL.
Additionally, the literature noted in the previous section indicates area of residence or
actual hazard risk as a factor associated with perception of the risk. However, the national
studies looked at the association between taking action and risk perception, but did not
investigate the determinants of greater perceptions of risk.
2 Methodology
The data reported here are taken from a survey conducted in 2007, whose results were
partly reported by Tekeli-Yes¸il et al. (2010a). The study was conducted in Istanbul,
Turkey. Scientists forecast that a major earthquake with a 62% probability (±15%) could
happen in the vicinity of Istanbul before 2030 (Parsons et al. 2000). According to seismic
risk assessments, the intensity distribution of the predicted earthquake would vary from
district to district and range from 5.5 to 10.0 (BU 2003). On this basis, we selected two
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districts of Istanbul, Bakırko¨y and Beykoz, as research sites: Bakırko¨y is expected to be
among the districts to experience the highest intensity (9.0–9.5)1 and Beykoz to be among
those experiencing the lowest intensity (5.5–6.0) (BU 2003).
A field survey was carried out, and a total of 1,123 people were interviewed in these
districts in May and June 2007. We used a stratification process in the survey, categorizing
the sub-districts (mahalles) of these two districts according to SEL. The assessment of
high, moderate or low SEL was based on information on economic level of the residents
and cost of housing in the sub-districts, which we gathered from the district administrations
through interviews. Considering this information, sub-districts were categorised as high,
moderate or low SEL on the districts’ maps with senior officers of the related departments.
After the stratification process, households were selected randomly from each stratum by a
two-stage cluster sampling technique.
2.1 Dependent variables
2.1.1 Awareness
Respondents were asked three questions to assess their awareness of earthquakes. The first
was about what an earthquake is: respondents could choose answers ranging from scientific
to religious explanations or other explanations such as a consequence of solar/lunar eclipse,
or give answers in their own words which we categorized later. The second question was
about knowledge regarding possible mitigation and preparedness measures, to which we
recorded respondents’ spontaneous answers. A list corresponding to the measures sug-
gested in earthquake preparation leaflets, such as the Civil Defence Organization (CDO)
leaflet (CDO 2009), was prepared in advance but not read to the respondents. If the
spontaneous answer matched any item on the prepared list, the interviewer ticked the
matching item or items. Additional measures mentioned by the respondent were recorded
as verbatim and categorized later. The third question was about how to behave during an
earthquake. Respondents chose answers ranging from ‘don’t know’ to ‘drop to the ground,
take cover under a sturdy table or other piece of furniture, and hold on until the shaking
stops’ (this last taken from information booklets).
2.1.2 Risk perception
Risk perception was explored by six statements about perception of earthquake risk.
Respondents were asked to agree or disagree (on a three-point scale) with statements about
how they perceived the risk of an earthquake. In order to assess how the respondents judge
the seismic risk of the location of their home, two statements about the seismic risk of the
district and sub-district were provided. These two measures were combined into a com-
pound measure of risk perception regarding location of the home (a = 0.76). A person was
categorized as perceiving a high risk regarding location of his/her home if he/she con-
sidered the district or the sub-district more risky than other districts or sub-districts.
Respondents were also asked whether they or their families would suffer from the con-
sequences of an earthquake and whether they saw the buildings they were living in as at
1 Only in the Adalar district is the intensity expected to be higher (9.0–10.0) than in Bakırko¨y. This district
was not considered during the selection as it is composed of small islands in the Marmara Sea that are
mainly occupied during the summer.
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risk of damage due to an earthquake. In addition, they were asked whether they agreed or
disagreed with the statement ‘I am more worried about other threats/risks in daily life’.
2.2 Explanatory variables
Demographic variables were gender (male = 0, female = 1), age (16–34 years,
35–54 years, C55 years), presence of a child at home (no = 0, yes = 1), marital status
(married = 1, unmarried = 0) and location of the home (Bakirkoy = 1, Beykoz = 2).
Socio-economic variables were self-expressed economic level (high = 3, moderate = 2,
low = 1), SEL of the sub-district (high = 3, moderate = 2, low = 1), educational level
(graduate of a university or an institution of higher education = 3, middle or high
school = 2, illiterate/literate, primary school = 1) and tenure (owner = 1, others = 0).
Experience of an earthquake was assessed with three items (all measured no = 0, yes = 1):
whether the respondent had ever experienced an earthquake; whether the respondent or a
member of his/her family had experienced damage or injury in past earthquakes; or whether
the respondent had participated in solidarity and/or rescue activities after a past earthquake.
Respondents’ attitudes towards the taking of measures against an earthquake were assessed
with 11 items addressing attitudes towards different types of measure such as structural and
non-structural measures and micro- and macro-level measures, fatalism regarding earth-
quakes and actors in disaster management. These items were combined into a compound
measure of attitudes towards action score (a = 0.63). Attitudes such as belief in the
effectiveness of measures, which motivate adjustment behaviours and do not constitute
major obstacles to disaster risk reduction efforts, were considered as action-stimulating
behaviour. Attitudes such as fatalism, which reduce or obviate the motivation to take
warnings seriously and the intention to engage in adjustment behaviours (Solberg et al.,
2010), were considered as not stimulating behaviour. (Respondent showed at least 7 action-
stimulating attitudes = 1, respondent showed fewer than 7 action-stimulating atti-
tudes = 0.) In addition, respondents’ general safety practices were assessed through the use
of safety belts while travelling in a car in the previous month (never/seldom = 0, no such
situation = 1, often/always = 2). Awareness and risk perception were also considered as
explanatory variables for each other. Additionally, in order to find out the discrepancies
between respondents’ subjective appraisals and their objective situations about risk in the
location of their homes and the homes themselves, we made two comparisons using fol-
lowing variables. (i) Respondents’ perception of risk regarding the district they were living
in was compared with a computed variable about respondents’ objective and subjective risk
assessments considering their districts. This variable was computed by combining the actual
risk level of the district in which the respondents were living with their perception of the
risk. For example, the answer of a respondent living in Bakırko¨y and perceiving his/her
district as risky was coded as ‘objective risky’. If he/she was living in Beykoz, the answer
was coded as ‘subjective risky’. (ii) Respondents’ risk perceptions considering eventual
damage to their homes were compared with the objective situation of their homes. We
assessed the objective situation of the home by means of the following questions: ‘Have you
had the building tested for construction quality (earthquake resistant)?’ (0 = No or do not
know, 1 = Yes); ‘Have you done anything if the tests showed that the building was not
resistant?’ (1 = the building was resistant, 2 = No, 3 = Yes, 4 = don’t know). The survey
included another question asking by whom the construction quality has been tested. This
was asked as a control question. If the respondent said that the home had been tested but
gave an impossible answer as to who had tested it—for example, the name of an institution
not responsible for such tests—his/her answer was coded as 0. If the respondent had had the
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building tested for construction quality and tests had shown that either it was earthquake
resistant according to current building codes or it had been retrofitted in case of a negative
result, the objective situation of the home was coded as ‘not risky’. All other combinations
were coded as ‘risky’. These variables were only used for descriptive information and not
used in the univariate and multivariate analysis.
2.3 Analysis
For descriptive information, frequency analysis and cross-tabulations were made. For
cross-tabulations, statistical significance was determined using the chi-square test. The
association between taking action and independent variables was assessed in a univariate
analysis. The results of this analysis are expressed as odds ratios (OR) and their 95%
confidence intervals (CI). A multivariate logistic regression analysis was then made, using
the option forward LR (log likelihood ratio) in the logistic regression command. In order to
explore the effect of factors on each other and the changes in ORs, the variables were
entered sequentially. All the results of univariate and multivariate analysis are presented to
show these changes. The reason for presenting final models with all the variables was to be
able to see the changes in the impacts of factors with the introduction of new factors. That
was also the reason for entering variables sequentially.
Detailed information about the data collection process, the questionnaire and analysis is
set out elsewhere (Tekeli-Yes¸il et al. 2010a).
3 Results2
3.1 Awareness: knowledge of the risk, its consequences and how to cope with it
Scientific explanations about what an earthquake is were given by 58% of the respondents;
religious explanations (act of God) were given by 18%, and mixed (scientific and religious)
explanations by 14% (Fig. 1).
Of the respondents, 18% could mention spontaneously at least two (mean: 1.7, SD: 1.6)
of the nine measures listed in the questionnaire for the knowledge score, 14% could not
spontaneously mention any of them and only 2% spontaneously mentioned all of them. The
most frequently mentioned measure (67%) was to obey the most recent building codes and
thus live in a well-built, earthquake-resistant house; the least commonly mentioned mea-
sure (3%) was to have a fire extinguisher and learn how to use it (Fig. 2).
While 55% of the respondents chose the answer taken from information booklets for the
question about how to behave during an earthquake, 3% said that they did not know how to
behave during an earthquake (Fig. 3).
We asked about the source of information regarding earthquakes and how to cope with
them. The leading source was the media: 89% of the respondents said that they got their
information from television and 48% from newspapers or magazines; 2% said that they had
not received any information (Table 1).
Table 2 displays the results of the univariate analysis of the factors significantly
associated with giving a scientific explanation about what an earthquake is or being able to
mention at least two measures spontaneously or knowing what to do in an earthquake. As
could be expected, educational level and SEL of the sub-district were the leading factors
2 Data on measures is not district specific.
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associated with all three dependent variables. Tenure was not significantly associated with
any of them, but attitude and general safety scores were commonly associated with them.
Two of the variables about experience with earthquakes (the respondent had experienced
only the phenomenon or had experienced injury/damage due to earthquakes in the close
circle) did not show any significant association at all. Among the risk perception variables,
being more worried about other threats/risks in daily life showed no significant association
with any of the dependent variables. Among demographic factors, gender and marital
status were not significantly associated with any of the dependent variables.
3.1.1 Knowledge about what an earthquake is
Educational level, self-expressed economic status, SEL of the sub-district, location of the
home, attitude score, general safety score, age and presence of a child at home were
significantly associated (in that order) with the giving of scientific explanations about what
an earthquake is. Among the risk perception variables ‘believing that the building is strong’
and perceiving a risk for self and the family showed a weak significant association with the
giving of a scientific explanation about what an earthquake is.
3.1.2 Knowledge about mitigation and preparedness measures
Even though location of the home was associated with the giving of a scientific explanation
about what an earthquake is and knowing what to do in an earthquake, it did not show a
significant association with the spontaneous mention of at least two measures. Socio-
economic factors, educational level, self-expressed economic status and SEL of the
sub-district were the three leading factors significantly associated with the spontaneous
mention of at least two measures. Other factors significantly associated with the sponta-
neous mention of at least two measures were a belief that the building was strong, having a
higher attitude score, participation in solidarity and rescue activities in previous earth-
quakes, and having a higher general safety score.
3.1.3 Knowledge about what to do in an earthquake
Socio-economic factors: self-expressed economic status, educational level and SEL of the
sub-district were the three leading factors significantly associated with knowing what to do
in an earthquake, followed by having a higher attitude score, believing that the building
was strong, location of the home and having a higher general safety score.
Table 1 Source of information
about the risk and how to cope
with it
a Multiple choices were possible
Source of informationa N %
Television 985 89
Newspapers or magazines 536 48
Internet 206 18
School, workplace, neighbourhood activities 149 13
Non-governmental and community-based organizations 133 12
Official institutions 117 10%
Friends, neighbours, relatives 113 10
Have not received such information 27 2
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Multivariate logistic regression analysis (Table 3) showed that educational level and
SEL of the sub-district have the greatest influence on all of the three knowledge param-
eters. The impact of educational level was the highest on scientific explanation about what
an earthquake is. Location of the home was also influential on a scientific explanation
about what an earthquake is, but it showed a weak association with knowing what to do in
an earthquake and it did not show a significant association with spontaneously mentioning
at least two measures. The impact of age groups on giving a scientific explanation about
what an earthquake is was altered with the introduction of educational level to the model,
and age (being in the middle-age group) showed only a weak significant association at the
end. Age did not show any significant association with spontaneously mentioning at least
two measures and knowing what to do in an earthquake in the multivariate analysis.
Presence of a child at home showed only a weak significant association with giving a
scientific explanation. The attitudes score was significantly associated with giving a sci-
entific explanation about what an earthquake is, but not with other knowledge parameters.
Perceiving risk for self and the family was significantly associated with being able to
mention spontaneously at least two measures.
3.2 Perception of the risk
Of the respondents, 81% gave realistic risk appraisals regarding the district they were
living in, meaning that their risk perceptions were parallel with the actual risk level of the
district; 34% of their answers showed that they considered their district objectively as
risky, 4% considered them subjectively as risky; 47% considered them objectively as not
risky and 16% considered them subjectively as not risky. For example, only 15% of the
respondents living in Bakırko¨y (the higher-risk area) thought that their district had a lower
earthquake risk than other districts. However, when the focus was narrowed to the sub-
district, family/self and the home, the risk perception of the respondents living in Bakırko¨y
decreased, while that of the respondents living in Beykoz slightly increased. There was no
significant difference between Bakırko¨y and Beykoz residents regarding their responses to
the question about the resistance of their homes to earthquakes (Table 4).
Thirty-one per cent of all the respondents had objective criteria for their judgements
about the earthquake resistance of their homes, while 43% had no objective criteria. Of the
respondents who perceived that their homes would not suffer damage due to an earthquake,
57.5% had no objective criteria for their judgement; 42.5% of these respondents had had the
buildings tested for construction quality, and these tests had indicated that their buildings
were earthquake resistant according to current building codes, or the required retrofitting
had been completed. The difference between subjective appraisals and objective situation
about the earthquake risk of the home was statistically significant (p \ 0.001, v2).
The majority of the respondents in both districts (70% in Bakırko¨y and 69% in Beykoz)
mentioned that they were more worried about other threats in daily life, and there were no
significant differences in their statements.
In order to assess the perceptions of the respondents about the general damage in
destructive earthquakes, respondents were asked to guess the percentage of buildings that
totally collapsed in the city of Izmit during the earthquake of 17 August 1999.3 Izmit was
severely affected during the earthquake and has a similar building stock to Istanbul. In the
3 The question is taken from a test applied to the participants in a disaster preparedness education pro-
gramme conducted by the Disaster Preparedness Education Unit of Bog˘azic¸i University Kandilli Obser-
vatory and Earthquake Research Institute.
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Table 3 Multivariate logistic regression analysis of the factors predicting the likelihood of having
enhanced knowledge regarding earthquake preparedness
Scientific explanation
of what an earthquake is
OR; [95% CI]
Mentioned at least two
measures (spontaneously)
OR; [95% CI]
Knew what to do
in an earthquake
OR; [95% CI]
Location of the home
Higher-risk area (Bakırko¨y) 2.2*** [1.5–3.2] 1.02 [0.7–1.6] 1.6* [1.1–2.2]
Lower-risk area (Beykoz) 1 1 1
Age
16–34 years 1.2 [0.8–1.9] 1.03 [0.7–1.6] 1.4 [0.9–2.0]
35–54 years 1.6* [1.1–2.3] 1.4 [0.8–2.3] 1.3 [0.9–1.7]
C55 years 1 1 1
Presence of child at home
Yes 0.7* [0.5–0.9] 1.2 [0.9–1.8] 1.2 [0.9–1.6]
No 1 1 1
Self-expressed economic status
High 1.7 [0.9–3.1] 1.7 [0.7–4.2] 2.8*** [1.6–4.8]
Moderate 1.5 [0.9–2.4] 1.4 [0.6–3.2] 1.5 [0.97–2.4]
Low 1 1 1
SEL of the sub-district
High 2.6*** [1.7–4.0] 2.7*** [1.7–4.3] 2.3*** [1.6–3.4]
Moderate 1.4* [1.01–2.0] 1.3 [0.8–2.1] 1.8** [1.2–2.1]
Low 1 1 1
Educational level
University or higher education 8.5*** [5.2–14] 4.0*** [2.3–7.1] 2.7*** [1.8–4.1]
Middle school/high school 3.1*** [2.2–4.3] 1.8* [1.1–3.1] 1.6** [1.1–2.1]
Illiterate/literate/
primary school
1 1 1
Direct experience (participated in rescue and solidarity activities)
Yes 0.97 [0.7–1.4] 1.2 [0.8–1.7] 0.97 [0.7–1.4]
No 1 1 1
Perceive a risk for the location of home
Yes 0.8 [0.6–1.2] 0.8 [0.5–1.2] 0.98 [0.7–1.4]
No 1 1 1
Perceive a risk for self and the family
Yes 0.96 [0.6–1.5] 2.1** [1.2–3.5] 1.4 [0.96–2.1]
No 1 1 1
Believe that the building is strong
Yes 1.3 [0.9–1.7] 0.8 [0.5–1.3] 0.8 [0.6–1.1]
No 1 1 1
Attitudes score
7–11 action-stimulating attitudes 2.0*** [1.5–2.6] 1.3 [0.9– 1.8] 1.3 [0.99–1.7]
B6 action-stimulating attitudes 1 1 1
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1999 earthquake, 5% of the buildings totally collapsed (BU 2003), but only 6% of our
respondents could estimate this actual percentage. The frequencies of the responses were
almost the same in both of the districts, and there was no significant difference referring to
v2 tests (Fig. 4).
Table 5 presents the findings of the univariate analysis of the factors significantly
associated with either perceiving a higher risk for the location of the home or perceiving a
higher risk for self and the family, or not believing that the building was strong enough to
withstand an earthquake. Experience of only the phenomenon and experience of damage or
injury/death due to earthquakes in the family or close circle did not show any significant
association with any of the above variables.
3.2.1 Perceived risk for the location of the home
Respondents perceiving a higher risk for the location of their homes were those who lived
in Bakırko¨y (high risk area), were women, were married, described their economic status
as high and moderate, had a university or higher education degree or had graduated from
Table 3 continued
Scientific explanation
of what an earthquake is
OR; [95% CI]
Mentioned at least two
measures (spontaneously)
OR; [95% CI]
Knew what to do
in an earthquake
OR; [95% CI]
General safety score
Often/always uses
safety belt in car
1.2 [0.8–1.8] 1.2 [0.7–2.0] 1.5 [0.9–2.4]
No such situation
in the last month
0.8 [0.5–1.4] 0.5 [0.2–1.1] 1.1 [0.8–1.6]
Never/seldom uses safety belt 1 1 1
*** p \ 0.001; ** p \ 0.01; * p \ 0.05
Table 4 Risk perception
Totally
agree (%)
Fifty-fifty
(%)
Totally
disagree (%)
The district that I am living in has a lower
earthquake risk than other districts*
Bakırko¨y 15 16 69
Beykoz 80 13 7
When compared to other sub-districts,
ours is safer regarding the earthquake risk*
Bakırko¨y 26 24 49
Beykoz 71 19 9
In case of an earthquake, my family and/or
I would suffer from the impact*
Bakırko¨y 56 34 10
Beykoz 41 42 17
I think that my house is resistant
to earthquakes
Bakırko¨y 43 31 27
Beykoz 48 27 25
* p \ 0.001, v2
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middle or high school, had not participated in solidarity or rescue activities in past
earthquakes, could give a scientific explanation about what an earthquake was and knew
what to do in an earthquake.
3.2.2 Perceived risk for self and the family
Respondents perceiving a higher risk for themselves and their families were those who: lived
in Bakırko¨y, were women, described their economic status as moderate or low, lived in low
SEL sub-districts, had the lowest educational level (illiterate/literate/only finished primary
school), had not participated in solidarity or rescue activities in previous earthquakes, could
not give a scientific explanation about what an earthquake was, whose attitude score was less
than 7 or had not travelled on the front seats of a car during the previous month.
3.2.3 Belief about the strength of the building
Respondents who did not believe that the building they were living was strong enough to
withstand an earthquake were those who were women, were aged 16–34 years, had a child
living at home, described their economic status as moderate and low, lived in sub-districts
with moderate and low SEL, had the lowest educational level or who had graduated from
middle or high school, rented or did not own their homes, could not give a scientific
explanation about what an earthquake was, could not spontaneously mention at least two
measures, did not know what to do during an earthquake as recommended in information
leaflets or whose attitude score was less than 7.
Multivariate logistic regression analysis (Table 6) showed that self-expressed economic
status was the only factor that influenced all three risk perception parameters. As could be
expected, residence in a high-risk area had an enormous impact on perception of risk for
location of the home. Being female and having a higher level of education were other factors
influencing the perception of risk for the location of the home. Residence in a higher-risk area
and having mentioned at least two measures were also significantly associated with per-
ceiving risk for self and family. In addition to self-expressed economic status, the SEL of the
sub-district and renting the home were significantly associated with absence of belief in the
strength of the building housing the home. Respondents with an attitudes score of less than 7
also did not believe that their buildings were strong enough to withstand an earthquake.
6%
14%
20%60%
5% 15% 20% 35%
Fig. 4 Respondents’ estimates
of the percentage of buildings
that totally collapsed in Izmit
during the 1999 earthquake
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Table 5 Univariate analyses of the factors significantly associated with having higher risk perception
Variable Value labels Perceive risk for the
location of the home
OR1[95% CI]
Perceive risk for
self and family
OR1 [95% CI]
Perceive risk for
the building
OR1[95% CI]
District (location
of home)
Higher-risk district
(Bakırko¨y)
18***
[13.3–24.5]
1.9***
[1.3–2.7]
1.1
[0.8–1.4]
Lower-risk district
(Beykoz)
1 1 1
Gender Female 1.8***
[1.4–2.2]
1.7**
[1.2–2.4]
1.4*
[1.1–1.8]
Male 1 1 1
Age 16–34 years 0.97
[0.7–1.4]
0.6
[0.4–1.0]
1.7**
[1.2–2.4]
35–54 years 0.92
[0.7–1.2]
0.8
[0.5–1.2]
1.2
[0.9–1.6]
C55 years 1 1 1
Marital status Married 1.4*
[1.1–1.9]
1.1
[0.7–1.6]
1.2
[0.8–1.6]
Divorced/widowed/
unmarried
1 1 1
Presence of child
at home
Yes 0.93
[0.7–1.2]
1.3
[0.9–1.8]
1.6**
[1.2–2.1]
No 1 1 1
SEL of sub-district High 1.3
[0.99–1.8]
1 1
Moderate 0.97
[0.7–1.3]
1.3
[0.8–1.9]
3.3***
[2.2–4.8]
Low 1 1.9**
[1.3–3.0]
3.4***
[2.3–4.9]
Self-expressed
economic status
High 1.9*
[1.2–3.1]
1 1
Moderate 2.2***
[1.4–3.5]
2.2***
[1.5–3.2]
2.7***
[1.8–4.0]
Low 1 4.2**
[1.8–9.4]
4.0***
[2.3–6.8]
Educational level University or
higher education
2.2***
[1.6–2.9]
1 1
Middle school/
high school
2.1***
[1.6–2.8]
1.3
[0.9–2.0]
2.7***
[1.8–3.9]
Illiterate/literate/
primary school
1 2.3***
[1.5–3.6]
2.2***
[1.5–3.2]
Tenure Owner 1.2
[0.9–1.5]
0.7
[0.5–1.1]
1
Tenants and others 1 1 1.7***
[1.3–2.3]
Participated in solidarity
and rescue activities
in previous earthquakes
No 1.7**
[1.2–2.3]
1.7*
[1.1–2.5]
1.3
[0.9–1.9]
Yes 1 1 1
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4 Discussion
There are some limitations to the study that must be addressed. We had to deal with many
factors and could not study all of them in detail. Each factor deserves a separate investi-
gation, and many are likely to interact. The aim of the analysis is, however, to explore the
effect of factors on each other and the changes in ORs rather than testing a model.
The participants’ levels of knowledge about what an earthquake is and how to behave
during an earthquake were optimistic, but the level of knowledge about mitigation and
preparedness measures was not so promising. Even though the way of asking (spontaneous
response versus multiple choices) might be responsible to some extent for this difference,
we think that the findings reflect the real situation as we had similar results in a qualitative
study in the same study area (Tekeli-Yes¸il et al. 2010b).
The media were the leading source of information. A study in Turkey has, however,
shown that the media have largely failed in advocating mitigation and preparedness to the
public (Dedeog˘lu 2008). On the other hand, people had been usually exposed to infor-
mation from the media, mostly in times of disasters (Tekeli-Yes¸il et al. 2010b). Exposure
to such information might not necessarily lead individuals to understand, believe or per-
sonalize it, and finally to decide on and take action. Mileti and Fitzpatrick (1992) argued
Table 5 continued
Variable Value labels Perceive risk for the
location of the home
OR1[95% CI]
Perceive risk for
self and family
OR1 [95% CI]
Perceive risk for
the building
OR1[95% CI]
Scientific
explanation
of what an
earthquake is
Yes 1.7***
[1.3–2.1]
1 1
No 1 1.5*
[1.03–2.1]
1.4*
[1.1–1.9]
Mentioned at least
two measures
(spontaneously)
Yes 0.98
[0.7–1.3]
1 1
No 1 0.8
[0.5–1.3]
2.1***
[1.4–3.1]
Knew what to do
in an earthquake
Yes 1.4**
[1.1–1.8]
1.03
[0.7–1.5]
1
No 1 1 1.6**
[1.2–2.0]
Attitude score Showed at least 7 action-
stimulating attitudes
0.9
[0.7–1.2]
1 1
Showed fewer than 7
action-stimulating
attitudes
1 1.7**
[1.2–2.4]
1.7***
[1.3–2.3]
General safety
action score
Often/always used safety
belt in car in previous
month
1.3
[0.96–1.9]
1.3
[0.8–2.0]
0.7
[0.5–1.0]
No such situation
in previous month
0.8
[0.5–1.2]
2.6**
[1.3–5.0]
1.3
[0.8–2.0]
Never/seldom used
safety belt in car
1 1 1
*** p \ 0.001; ** p \ 0.01; * p \ 0.05; groups with OR 1 are referred to reference groups
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Table 6 Multivariate analyses of the factors associated with having higher risk perception
Perceive risk
for location
OR1 [95% CI]
Perceive risk
for self and family
OR1[95% CI]
Perceive risk
for the building
OR1 [95% CI]
Location of the home
Higher-risk area (Bakırko¨y) 20*** [14–28] 1.8** [1.2–2.7] 1.2 [0.9–1.7]
Lower-risk area (Beykoz) 1 1 1
Gender
Female 1.4* [1.02–1.9] 1.3 [0.9–1.9] 1.2 [0.9–1.7]
Male 1 1 1
Age
16–34 years 1.6 [0.97–2.7] 0.7 [0.4–1.3] 1.6 [0.98–2.4]
35–54 years 1.1 [0.8–1.7] 0.9 [0.5–1.4] 1.1 [0.8–1.6]
C55 years 1 1 1
Marital status
Married 1.1 [0.7–1.6] 1.0 [0.7–1.7] 1.1[0.8–1.6]
Divorced/widowed/unmarried 1 1 1
Presence of child at home
Yes 1.1 [0.8–1.6] 1.3 [0.9– 2.0] 1.4 [0.98–2.0]
No 1 1 1
Self-expressed economic status
High 1.6 [0.8–3.1] 1 1
Moderate 1.9* [1.1–3.5] 1.8** [1.2–2.8] 1.9** [1.2–2.9]
Low 1 2.9* [1.2–7.1] 2.5** [1.4–4.6]
SEL of the sub-district
High 1.1 [0.8–1.6] 1 1
Moderate 1.4 [0.9–2.1] 0.99 [0.6–1.6] 2.1** [1.4–3.2]
Low 1 1.5 [0.9–2.7] 1.9** [1.3–3.0]
Tenure
Owner 0.9 [0.6–1.2] 0.7 [0.5–1.1] 1
Tenants and others 1 1 1.5* [1.1– 2.0]
Educational level
University or higher education 2.7*** [1.6–4.6] 1 1
Middle school/high school 1.7** [1.2–2.6] 1.1 [0.6–1.6] 1.4 [0.9–2.1]
Illiterate/literate/primary school 1 1.4 [0.7–2.6] 1.3 [0.8–2.1]
Direct experience (participated in rescue and solidarity activities)
No 1.2 [0.8–1.9] 1.3 [0.9–2.0] 1.04 [0.7–1.5]
Yes 1 1 1
Scientific explanation of what an earthquake is
Yes 1 1 1
No 1.2 [0.8–1.7] 1.1 [0.7–1.8] 0.8 [0.6–1.2]
Mentioned at least two measures (spontaneously)
Yes 1 1 1
No 1.3 [0.9–2.0] 2* [1.2–3.3] 1.3 [0.8–2.0]
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that the taking of mitigation and preparedness action was more a consequence of people
seeking information on their own.
These findings indicate that:
1. preparedness programmes should focus more on information about mitigation and
preparedness measures regarding earthquakes;
2. the media can be the main channel for reaching the population in general, but if people
are to understand, believe and personalize the information, various methods of risk
communication should be used—risk communication is a two-way process, in which
the sender and the audience are active participants;
3. the information provided by the media might be more useful if it helped people to
question and understand the risk and their ability to cope with it, as well encourage
them to take precautions;
4. the Internet also seems to be a promising option for disseminating information.
As we hypothesized, socio-economic considerations (educational and socio-economic
levels) were the leading factors associated with enhanced knowledge regarding earthquake
risk, followed by location of the home. This finding confirmed once again that disaster
management is above all a matter of social and economic development. The attitudes and
general safety scores were also moderately associated with enhanced knowledge; findings
about these scores indicate that a safety culture in society is an important subject which
might play a critical role in coping with various risks in daily life. The media can also
support the development of a safety culture in society. Of the demographic characters, age
(being in the middle-age group) and presence of child at home showed weak associations.
The association between age and giving a scientific explanation about what an earthquake
is might be due to the correlations between age and educational and socio-economic levels.
Contrary to expectations, there was a negative association between the presence of a child
at home and giving a scientific explanation about what an earthquake is. An explanation for
this finding might be the socio-economic level of the families with children living at home;
those, where children had lived at home, might have lower socio-economic levels. Even
though participation in rescue and solidarity activities in previous earthquakes was seen as
a significant associate factor in the univariate analysis, none of the earthquake experiences
Table 6 continued
Perceive risk
for location
OR1 [95% CI]
Perceive risk
for self and family
OR1[95% CI]
Perceive risk
for the building
OR1 [95% CI]
Knew what to do in an earthquake
Yes 1 1 1
No 1.04 [0.8–1.5] 0.7 [0.5–1.1] 1.2 [0.9–1.7]
Attitudes score
7–11 action-stimulating attitudes 1 1 1
B6 action-stimulating attitudes 1.1 [0.8–1.5] 1.4 [0.97–2.1] 1.6** [1.2–2.1]
General safety score
Often/always used safety belt in car 0.9 [0.5–1.3] 1.7 [0.8–3.6] 0.9 [0.6–1.4]
No such situation in previous month 0.9 [0.5–1.6] 1.4 [0.97–2.1] 1.3 [0.8–2.1]
Never/seldom used safety belt 1 1 1
*** p \ 0.001; ** p \ 0.01; * p \ 0.05
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were found to be significantly associated with enhanced knowledge in the final model. This
result is not paralleled in the existing literature (Burningham et al. 2008; Johnston et al.
1999). Possible explanations for this difference may be the different hazards (flood and
volcanic hazards) studied in the papers mentioned and the 1999 earthquakes, which
occurred in the same region and affected a large number of people, so that almost all our
respondents (89%) had experienced an actual earthquake.
In general, respondents were realistic about the risk for the district where they lived.
This might be due to wide coverage of information about risk zones in the media and
open access to risk maps of Istanbul. The decreasing trend in risk perception of
respondents living in Bakırko¨y when they were asked about their perceptions of risk
regarding sub-district, family/self and the home might be due to different reasons. Our
qualitative (Tekeli-Yes¸il et al. 2010b) study, which was conducted in the same districts,
indicates optimistic bias and rationalization as eventual causes of this situation. Similar
situations and explanations have also been mentioned by other authors (Burningham
et al. 2008; Is¸eri Say et al. 2005; Johnston et al. 1999). On the other hand, we know
from our previous study (Tekeli-Yes¸il et al. 2010a) that respondents in Bakırko¨y were
better prepared for an earthquake than respondents living in Beykoz, so that some of
the former might feel safer due to the measures they had taken and thus perceive less
risk to their properties and to themselves when compared with the respondents living in
Beykoz. It might be the other way round for some of the respondents living in Beykoz.
Almost all the respondents overestimated the number of totally collapsed buildings in
the 1999 earthquake in Izmit. Images of collapsed buildings and injured people on tele-
vision after the 1999 earthquakes were the main cause of these false perceptions. In the
qualitative study (Tekeli-Yes¸il et al. 2010b) mentioned earlier, we found that such false
perceptions led to feelings of helplessness and disbelief about protective behaviour among
some residents. If the media were to show images of standing buildings as well as of those
that have collapsed in future earthquakes, it would demonstrate that not all or even a
majority of buildings collapse during even a major earthquake and it is possible to mitigate
the damage from earthquakes.
Among the factors associated with high risk perception, only district and participating in
solidarity and rescue activities in previous earthquakes remained significant. These find-
ings partly support our hypothesis about risk perception and lead us to think that the
explanatory factors that we studied, including socio-economic and demographic factors,
experience, knowledge and attitudes, are not sufficient to explain high risk perception.
Additional factors, such as individuals’ characteristics or emotions and the way informa-
tion relating to disasters is communicated (e.g., type of message, methods used to dis-
seminate messages), might have a greater influence on risk perception.
In conclusion, analysis reveals that the level of knowledge regarding earthquakes and
preparedness for them is promising. It is, however, necessary to improve public knowledge
about measures for mitigation of damage and preparedness. The results indicate that future
preparedness programmes should target people with lower educational and socio-economic
levels. The media could play an effective role in earthquake preparedness, especially if
they act in a more responsive manner. Location of the home has a strong influence in above
average knowledge, but is much more influential in high risk perception. Nevertheless,
considering that almost all parts of Istanbul are at (different levels of) risk of an earthquake
and that damage can be attributed to many factors, not only location but also areas at lower
risk should not be omitted in preparedness programmes.
Finally, we suggest that further research should be undertaken about the optimal ways
of communicating information and their roles in risk perception.
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